Introduction
Growing interest in renewable energy resources during the last decades because of the continues energy demand increasing parallel with fossil fuel resources decreases, additional to the environmental effect to the earth (Clean Energy Pipe Line,(2014)). These facts make these energy resources attractive for many applications, with the accessibility of numerous forms of clean energy sources such as solar and wind technologies which are commonly used and more appropriate for many geographical locations, Jordan is a net importer of energy, importing 96% of its total energy consumption according to government statistics. Over 80% of energy is imported via the Arab Gas Pipeline (AGP), which transports natural gas from Egypt to Jordan, also Jordan is subject to market and political factors, making solar energy an attractive option (Clean Energy Pipe Line,(2014) ).
Hybrid is means the mixture of two or more energy resources. So, The Hybrid (Solar-Wind Energy) power system associations the energy from the sun and the Wind, making it the best system for sustainable energy supply, the concept of hybrid power system operating on wind and solar is not well-known yet all over the world and it is still considered as a new technology but new researchers started working on it such as in Ahmed, Ran & Bumby (2008) here a mathematical simulation for the system was modeled and analyzed using many control approaches. Proposed system does not used for AC/DC load as it is directly linked to the utility Jain, Yanbo & Lihua (2011) summarizes and presents the benefits and difficulties of the construction of a standalone hybrid power system. While various operation ways and control schemes are analyzed in this paper, no specific simulation model for both of them is produced, Chedid & Rahman (2012) engaged a linear programming method for sizing optimally hybrid system with lowest average production cost of electricity also the load level meet at suitable level, a micro grid control of PV-Wind-Diesel hybrid system with islanded and grid connected operations is discussed in Arulampala, Mithulananthan, Bansal & Saha (2010) , also Shun & Ahmed (2008) designed a low-cost hybrid ventilation device that utilizes both wind and solar energy as power sources, another application Vick, Clark, Ling & Ling (2003) used arrangement of wind and solar energy effectively to power an ultraviolet water purification system. In recent years many researcher apply hybrid system in many countries such as Bangladesh an optimization of a wind-photovoltaic-battery hybrid system was used by Nandi & Ghosh (2009) , also Nigeria by Somkene, Mbakwe , Iqbal & Hsiao (2012) , Algeria by SahebKoussa, Haddadi, & Belhamel (2009) , and Iraq by Salwan, Dihrab & Sopian (2010) .
Most of studies used Hybrid Optimization Model for Electric Renewable (HOMER), a feasibility study of photovoltaic, Wind and Diesel hybrid system is presented by Rahman, Alam & Al-Hadhrami (2012) . In this research optimal sizing of the hybrid system components and economic analysis is performed based on the software also Bhuiyan, Deb & Nasir (2013) , model has been modified to find out the best technically feasible renewable based energy efficient system for household.
Resents research on renewable energies based on hybrid system with wind and solar has been made in Jordan by El-Tous, Al-Battat & Abdel-Hafith (2013) an examination of hybrid system at Tafila governorate in Jordan, and energy economics are examined, the system structure is simulated using HOMER and Al-Masri & Amoura (2012) investigates the feasibility of a grid connected, large-scale hybrid wind/PV system at Ras Elnaqab in Jordan MATLAB and HOMER software's are used for sizing and economical analysis respectively. This paper will present the efficient system of Wind / PV Hybrid System to be than main power sources for south part of Jordan, the proposed hybrid system design based on Smart Grid Methodology, the solar energy will be installed on top roof of electricity subscribers across the Governorate of Ma'an, Tafila, Karak and Aqaba and the wind energy will set in one site by this way the capital cost for project will be reduced also the simulation result based on HOMER software show the feasibility is a very competitive and feasible cost.
Smart grid Methodology
Integration of smart grid gives many advantages concerning operation security, integration of renewable energy as well as energy trading. To decreases the capital cost for project, the solar energy will installed on top roof of electricity subscribers across the Governorate of Maan, Tafila, Karak and Aqaba and the wind energy will set in one site as mentioned above, the proposed smart grid as shown in Figure 1 
Site location

Renewable energy in Jordan
Jordan has great location, which have the best source for renewable energy resources like solar and wind. These factors aforementioned altogether will affect the Jordanian economy, and that's why the more evolved countries have taken serious steps in the field of renewable energy. In spite of Jordan hasn't taken any significant step toward renewable energy in the last decade, it began to look toward photovoltaic and wind energy fields lately, Jordan has an excellent level of solar irradiance as shown in the solar irradiance distribution atlas shown in Figure 2 . As it can be seen from the Figure 2 the areas with highest solar irradiance are located in the center and south, but the overall energy is very high reaching values as high as 2330 kWh/m2/year.
Solar Energy project site
Without any doubt the most important factor in selecting the photovoltaic project site is the solar irradiance, as it directly affects the amount of energy generated from the panels. South part of Jordan was chosen for this project due to its high solar radiation. The higher the solar irradiance of the site the more feasible the project will become, and that's because the income generated from the energy sold will be higher.
The scope of the overall project is to deploy solar panels on the roofs of electricity subscribers across the Governorate of Ma'an, Tafila, Karak and Aqaba. The total number of consumers until the end of 2013 was 209637 EDCO, Annual Report (2013) as shown in Table 1 The average solar irradiance of south part is of 5.475 kWh/m2/ day which are considered so high and appropriate for photovoltaic energy plant projects, Figure 3 shows the typical day-to-day solar irradiance in kwh/m2 for each month of the year (National center for research and development of Jordan, (2013) 
Wind Energy Solar project site
Al Fujaij is a small village located in north of Ma'an city (far away from the center of Ma'an about 105 KM) with the coordinates E 35.62815°, N 30.54583°as shown in Figure 4 , it covers an area of 65 km2 relatively as it represents 17% of Ma'an total area. It has a population of (3500) including the military bases in that region.
Fujaij has following advantages: Fujaij contains a very large usable space that is not inhabited, and the costs are very low, which in turn decreases the total cost of the project also surface flatness is one of the most important aspects of the site selected for the photovoltaic project, mountainous terrain types are not suitable, surface flatness is required to decrease the costs associated in the land conditioning.
Figures 5 show that Fujaij has annual values of wind speed (7.26 m/s), this speed it is an appropriate and excellent choice for the proposed system 
The load calculation
The most important factor to start feasibility study is load profile. The load data for South Part of Jordan (Ma'an, Tafila, Karak and Aqab) was used in paper were obtained from EDCO but to validate this study we will used the load characteristics based on forecasting result at 2016 made by EDCO as shown in Table 2 and total monthly load profile shown in Figure 6. 
Sizing of Hybrid components
The first step in the load sizing is the determination of the load demand that has to be supplied by the system, the load to be supplied is a constant 208 MW load and one third of the total load is to be supplied by the wind turbine system while the other two thirds by a photovoltaic plant.
After determining the load profile and the sharing ratios the wind speed data and the solar irradiation data of the site has to be considered. Here we will illustrate the procedure of finding the load sizing in steps. Calculate the load energy demand:  Load energy demand= 208 MW*24 = 4992 MWh  Calculate the Wind-PV power sharing:  Wind turbine energy= 2/3*load energy demand  Wind turbine energy= 3328 MWh  PV energy= 1/3*load energy demand  PV energy= 1664 MWh
PV Sizing
The selected PV panel is from the model KC200GT which has the following characteristics as shown in Table 3 From Figure 3 we can see that average solar radiation is approximately 5475 W/m 2 per day is equivalent to 10 peak sun hours and the maximum output of the panel is 300 Wp so:  Daily PV energy= 10 hours*300W=3000 Wh  Total num of panels = (PV energy share )/(Single pv panel daily energy)  Number of panels will use = 1224 M/1000 ≈ 554667 panels also the PV Component Costs shown in Table 4 which includes Capital, Replacement and Operation and maintenance for each panel 
Wind Turbines Sizing
A similar approach is followed to calculate wind turbines sizing Table 5 shows the characteristics of the selected wind turbine Vestas V82 
Feasibility Results and Analysis
The hybrid PV/wind power generation system has been used to power supply specific load requirements for a south part of Jordan. To set the feasibility study for hybrid system the main input data include; solar radiation, wind speed and load data; technical specifications and cost data of photovoltaic modules, wind turbines and converter as input to HOMER software, the singe line diagram for hybrid system is shown in Figure 8 , The first important point of feasibility study is Cash Flow Summary which includes as shown in Table 7 capital, replacement and Operation and The most important results regarding feasibility study is electrical analysis first of all we will discuss the cost of energy, the total cost of the hybrid project is $2,551,676,928 then cost of energy (COE) is $0.07 is an acceptable cost comparing with $0.08 for current price, also the electrical simulation results which includes the annual production of electrical energy, the annual consumption of electrical energy and the annual excess, unmet load and renewable fraction the all result shown in Table 8 . Figure 9 shows monthly average electric production of the three sources of energy. It's readily seen from Figure 8 that the most part of the energy is supplied by the PV as planned June and July are the months which shows the highest PV produced. November and December are the month which shows the highest wind energy produced and the lowest PV energy which is related to the high wind speeds and low peak sun hours, Figure 10 and 11 present the purchasing& selling with grid for each month also Figure 12 present the output values of the photovoltaic array system, HOMER uses the equation (2) to calculate the output of the PV array, HOMER assumes that the temperature coefficient of power is zero, under standard test conditions (kW), (Brihmat & Mekhtoub 2014) ,.
(2) Where :
YPV : Rated power output of the PV module fPV ; is the PV derating factor (%). GT, STC Radiation at standard test conditions (kW/m 2 ).
We note the PV output follow the solar radiation and the output values of the wind farm system was shown in Figure 13 the power was calculated in HOMER based on Equation (1).
Conclusion
In this paper, the performance analysis and feasibility study of Wind/ PV hybrid energy system under loading conditions is presented. A detailed modeling of both the PV and wind subsystem components are discussed and simulated in HOMER and the feasibility of the hybrid system over 25 years life time. The proposed hybrid system was designed based on Smart Grid Methodology, the solar energy will be installed on top roof of electricity subscribers across the Governorate of Maan, Tafila, Karak and Aqaba the total number of PV panels will be installed is 554667 and the wind energy will set in one site and the total number of wind turbine is 215. The total cost of the hybrid project is $2,551,676,928 then cost of energy (COE) is $0.07 is an acceptable cost 
